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CLAIMS 



(57) [Claim(s)] 

[Claim 1] They are a dc-battery and power-system equipment of the car which has a load in a 
starter / generator list. This power-system equipment In the thing of a format which is adjusted the 
the best for the demand at [ the ] every individual power-system component and which has two or 
more variously different electrical potential differences a starter/generator It is constituted and 
connects with the direct-current- voltage intermediate circuit through the pulse inverter so that it may 
operate alternatively as the generator to an internal combustion engine, or a starter (motor) as an AC- 
machine machine. The electrical potential difference of this direct-current- voltage intermediate 
circuit is remarkably raised to the in-the-car power-system electrical potential difference. And it is 
power-system equipment of the car characterized by forming the congruence directional change 
machine between this direct-current- voltage intermediate circuit and the dc-battery, and connecting 
the individual load element (said individual power-system component) through said direct-current- 
voltage intermediate circuit. 

[Claim 2] The electrical potential difference of a starter / generator and a pulse inverter thru/or a 
direct-current-voltage intermediate circuit is power-system equipment of the car according to claim 1 
which are 200 thru/or 300V advantageously. 

[Claim 3] A dc-battery and a load electrical potential difference are power-system equipment of the 
car according to claim 1 which is 24V advantageously. 

[Claim 4] Power-system equipment of the car according to claim 1 or 2 characterized by preparing 
the element for supplying electric power separately to another load, for example, the load which can 
operate with the alternating voltage of 220V, in the direct-current- voltage intermediate circuit. 
[Claim 5] Power- system equipment of the car according to claim 1 characterized by using an 
asynchronous machine as a starter/a generator. 

[Claim 6] Power-system equipment of the car according to claim 1 characterized by using the 
synchronous machine constituted by two phases or three-phase-circuit connection as a starter/a 
generator. 

[Claim 7] The starter/generator by which the star was carried out are power-system equipment of the 
car according to claim 1 characterized by connecting with a congruence directional change machine 
through a pulse inverter. 

[Claim 8] Power-system equipment of the car according to claim 1 characterized by being used 
connecting with a ring network. 

[Claim 9] Power-system equipment of the car according to claim 1 characterized by forming the 
flywheel starter / generator as a starter/a generator. 

[Claim 10] A dc-battery, and a starter/generator are power-system equipment of a car given [ to 
claims 1-9 characterized by being included in the arbitration of a car by the part regardless of 
mutual ] in any 1 term. 

[Claim 1 1] A dc-battery, and a starter/generator are power-system equipment of a car given [ to 
claims 1-10 mutually characterized by carrying out potential separation ] in any 1 term. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Well-known technique This invention relates to the power-system equipment of a car given in the 
high order this sense of claim 1 . 

Generating of the electrical energy to the power-system equipment of a car is usually performed by 
the three-phase-circuit AC generator connected to the voltage regulator. A voltage regulator adjusts 
generator output voltage to a required value to electrical-potential-difference supply of a power 
system. The power-system equipment of this kind of car is well-known from for example, the West 
German country patent No. 3313398 specification. The flywheel generator which has the 
asynchronous machine or permanent-magnet-excitation synchronous machine which it is used also 
as a starter at the time of a start, and is driven by 12V as a generator is well-known. However, there 
is difficulty in the design of a device surely for the low power-system electrical potential difference 
of 12V, or the low generator output voltage of about 12 V. The reason is that it is necessary to 
enlarge the cross section of a coil for high current reinforcement. Furthermore, since the alternating 
voltage which big loss arises according to a high current, and is generated in a generator at 
coincidence is rectified, an expensive big therefore semiconductor device is required for the 
converter for changing a direct current from a dc-battery into alternating current at the time of a start. 

Advantage of invention The power-system equipment of this invention which has the configuration 
of a publication into the description part of claim 1 to this has the advantage that generator output 
voltage thru/or the input voltage of a converter (pulse inverter) can be raised sharply, by having 
inserted the direct-current intermediate circuit connected between a starter/generator, a dc-battery, or 
a load. A machine configuration becomes easy by this and the cross section of a coil can be made 
still smaller. It is because the current reinforcement in the case of a comparatively high electrical 
potential difference can be held small. 

Furthermore, for the current reinforcement reduced, high loss does not arise in the power 
semiconductor used for a converter (pulse inverter), namely, the effectiveness of equipment is 
improved. A power semiconductor can be miniaturized in coincidence, therefore a cost cut can also 
be measured. Furthermore, by having inserted the bidirectional transducer between the power-source 
dc-battery and the intermediate circuit, the wired AND of the additional alternating voltage can be 
easily carried out from this transducer, in a car, actuation of a usual electrical machinery and 
apparatus is enabled, for example, the wired AND of the alternating voltage of 220V and 50Hz can 
be carried out. 

When [ according to claim 3 ] a power-system electrical potential difference is raised to 24V from 
12V like, the advantage that the cross section of a line can be made small is acquired. 
Drawing Fig. 1 shows the example of this invention to 24V direct current / 300V direct-current in- 
the-car power-system equipment which has a flywheel starter / generator. Fig. 2 The example of the 
flywheel starter / generator which has an asynchronous machine and a pulse inverter is shown. Fig. 3 
The flywheel starter / generator which has a synchronous machine and 2 phase circuits are shown, 
and Fig. 4 shows the block diagram of the in-the-car power-system equipment which has 
24VDC/300VDC equipped with the multiplex function, and the asynchronous-motor flywheel 
starter / generator. 

Explanation of an example The primary device of the power system in the car which has an 
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asynchronous machine 10, the pulse inverter 11, and the congruence directional change machine 12 
is shown in Fig. 1 . 

The star is carried out, and each terminal of a stator winding is connected to the pulse inverter 1 1 
between two pulse inverter components 14 and 15, and another connection terminal of a pulse 
inverter component is mutually connected coriductively in that case, and the stator windings 13 a, 
13b, and 13c of an asynchronous machine 10 are led to the 300V direct-current intermediate circuit. 
In this intermediate circuit, the capacitor 16 is connected to the pulse inverter components 14 and 15 
at juxtaposition. The pulse inverter component consists of two or more transistors and the free wheel 
diode of affiliation in that case. 

The 300V direct-current intermediate circuit is connected to the 24V direct-current power system in 
the car through the congruence directional change machine 12. 24V power system in the car contains 
only the dc-battery 17 in this radical this example. 

In Fig. 2 , the example of the asynchronous machine of Fig. 1 directly connected to 12V dc-battery 
1 8 through the pulse inverter as a flywheel starter / a generator is illustrated. The function and 
actuation of this example **** in it of the asynchronous machine explained in Fig. 1 . Theoretically 
instead of the asynchronous machine of the illustration to Fig. 2 , the permanent-magnet-excitation 
synchronous machine which is constituted by 2 phase connection or three-phase-circuit connection, 
and is connected to the dc-battery 1 8 through an inverter thru/or diode can also be used. The example 
which realized the permanent-magnet-excitation synchronous machine by 2 phase connection 19 is 
illustrated in Fig. 3 . 

Stator windings 22 and 23 are connected to the minus pole of a dc-battery 18 through 4 solid state 
switch 20a-20d which consists of the diode connected to one transistor and reverse juxtaposition, 
respectively. Connection with the plus pole of a dc-battery is made through 4 diode 21a-21d. Zener 
diode 22 is additionally inserted in the path cord between the cathode of these diodes, and the plus 
pole of a dc-battery. 23, 24, and 25 are the switches which can connect the plus pole of a dc-battery 
to the center tap of direct diode 21a thru/or a 2 Id cathode, or coils 22 and 23. 

In Fig. 4 , the configuration of the example of the whole in-the-car power-system equipment which is 
multiplexed and has an asynchronous machine as a flywheel starter / a generator is illustrated. 
Three phase windings of an asynchronous motor 10 are connected to the pulse inverter 1 1 in that 
case. Another path cord has come out from the bidirectional push pull converter 26 and there to the 
ring network 27 of 24V further from the pulse inverter 11. The controlled load and the loads 28, 29, 
30, and 31 which are not controlled are connected to the ring network. In that case, connect through 
the control power semiconductor 32, and suit, and it is controlled by carrying out a load, and it is 
controlled through the data ring lead 33 (multiplexing). The dc-battery 34 is connected between the 
output sides of a bidirectional push pull transducer and grounds which are connected to the load of 
24V. 

The wired AND of the bidirectional push pull converters 26-80V and the electrical potential 
difference of 20kHz is carried out for the windowpane heater 35. The same ** is used through the 
AC/DC converter 36 for electric supply of an electronic control 37. It connects with the output side 
of a flywheel starter / generators 10 and 1 1 in one side, and the DC/ AC converter 38 is connected to 
two or more electronic controls 37 according to one or a case through the data ring lead 33 in another 
side. Another line is led to the plug plug socket 39 which has 220V and 50Hz from this converter. 
The function of in-the-car power-system equipment is explained based on Figs. 1 and 4 . 
Usually, the alternating voltage of 300V is generated by the asynchronous machine 10 in actuation. 
This electrical potential difference is changed into the direct current voltage of 300V in the pulse 
inverter 11. This direct current voltage of 300V is applied to a capacitor 16, and is chopper- 
controlled by the high-frequency ac electrical potential difference at a primary a congruence 
directional change machine side. This RF alternating voltage is changed into 24V in a secondary, 
and is rectified again. Therefore, the direct current voltage of 24V which join the secondary of a 
congruence directional change machine a dc-battery 17 thru/or 34 arises. This direct current voltage 
of 24V is supplied also for the ring network of 24V, and the load of 24V which is not controlled or it 
was controlled through a multiplexer. The data line 33 which connects each power system mutually 
and is led to the electronic control enables control which each equipment became independent of. 
The wired AND of the additional alternating voltage is carried out through the additional coil by the 
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side of [ a bidirectional push pull converter ] primary. This alternating voltage is supplied to the 
heater of a direct windowpane. Electric power is supplied to an electronic control 37 through the 
AC/DC converter 36 from the same coil. Additionally, the alternating voltage of 220V and 50Hz is 
used through another converter 38 for actuation of the plug socket 39 in a car. 
A flywheel starter / generators 10 and 1 1 drive as a starter at the time of starting, and power is 
supplied to it through the bidirectional push pull transducer 26 and the pulse inverter 1 1 from a dc- 
battery 34. Namely, power can be transmitted to power-system equipment thru/or a dc-battery from a 
generator by use of a bidirectional push pull transducer, or power can be conversely transmitted to a 
starter from a dc-battery at the time of starting. 

Instead of a flywheel starter / generator, an individual element, for example, the front-end starter 
decided to the supply voltage in the car by which permanent magnet excitation is carried out, and 
asynchronous, or a synchronous generator can also be used for a still higher electrical potential 
difference. 
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